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Method of Predicting of Flow Rate Decrease due to Fuel Pump Wear
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Abstract

Fuel pumps are one of the constituent parts of fuel injection systems; their role is to supply pressurized fuel to
the injectors, which then spray fuel into the intake port of the cylinders. In order to comply with stricter emission
standards, the number of compact motorcycles featuring fuel injection systems is increasing, particularly in China
and India. However, it is also known that fuel in these regions contains high volumes of dirt and other granular
contaminants. Contaminants cannot be completely captured by the suction filter positioned upstream in the fuel
pump. Some will flow through into the pump, causing wear in components such as the body, impeller, and pump
cover. This situation poses the risk that a pump may become unable to supply fuel at the necessary flow rate.

As a first step, we conducted contaminant durability testing, investigating the correlation between wear and fuel
flow rate to make observations about fuel pump contaminant wear phenomena. Based on these results, we evaluated
whether it is possible to predict the vehicle mileage until the fuel flow rate reaches the minimum level, i.e. the wear
life. Contaminant durability testing was conducted by continuous pump operation using particles of controlled
diameters and the fuel itself. Fuel flow rates were measured during the test and wear amount was measured after the
tests. The results showed that fuel flow rate decreased initially but stabilized as testing continued. It was found that
a correlation exists between the changes of wear amount in the fuel pump body, impeller, and cover pump as well
as the changes in the fuel flow rate on one hand, and the particle diameter and total number of the contaminants
which flowed through on the other. The correlation between the contaminant particle diameter/total number
through the fuel pump and the fuel flow rate obtained through the contaminant durability testing was converted to
a general expression. This general expression was designated as the “flow rate decrease prediction curve.” In order
to investigate whether or not the wear life can be predicted, the fuel flow rate correlation with vehicle mileage was
predicted by applying the actual contaminant particle diameter and total number to the “flow rate decrease prediction
curve”. This was compared to the fuel flow rate trends by mileage measured using fuel pumps which had been actually
used. As the two showed similar trends, it can be considered that the wear life can be predicted. Accordingly, design
adjustments can be made by surveying the real-world fuel contaminant particle diameter and density in advance and
applying it to the “flow rate decrease prediction curve”.
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